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(57) The invention relates to a content data trans- 
mission apparatus, content data processing apparatus 
and the like suitable for digital broadcast transmission 
apparatus, reception apparatus and the like. A 
move_pause descriptor is included in a PMT multi- 
plexed in a transport stream TS. A CPU 101 controls 
move processing and pause processing on the content 
data based on the description of the move_pause de- 
scriptor. The move_pause descriptor contains such in- 
formation as moveability of the content data, a number 
of times of allowable moves, pauseability of the content 
data, a number of times of allowable pauses, and a time 
limit of pausing. In the move, when copying of a stream 
TS stored in an HDD 106 is not prohibited, it can be 
moved to a storage device 240 without changing copy 
generation information of the content data. In the pause, 
when copying of the stream TS is prohibited, the stream 
TS is stored in the HDD 106 without being output to an 
output device (e.g. monitor 230), and subsequently re- 
trieved therefrom to output it to the output device. The 
invention enables protection for copyright of the content 
provider when the content data is moved or paused. 



FIG. 1 2 A 
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Description 
TECHNICAL FIELD 

[0001] The invention relates to a content data trans- 
mission apparatus and a method for transmitting con- 
tent data of, for example, video and audio transport 
streams and it also relates to a content data processing 
apparatus and a content data processing method for 
processing such content data. 
[0002] Particularly, the invention relates to a content 
data transmission apparatus and the like for transmitting 
content data and additional information multiplexed in 
the content data, the additional information including at 
least move information that indicates whether move 
processing to move the content data from one storage 
device to another without changing the copy generation 
information of the content data is allowed or not when 
copying of the content data is not prohibited, whereby 
the invention is capable of limiting the move processing 
of the content data based on the move information to 
protect the copyright for the content provider when the 
content data is moved. 

[0003] The invention also relates to an apparatus and 
the like for transmitting content data and pause informa- 
tion multiplexed in the content data, the pause informa- 
tion indicating whether pause processing of the content 
data is allowed or not, the pause processing including 
storing the content data in a storage device without out- 
putting it to an output device and subsequently retrieve 
it from the storage device to an output device when cop- 
ying of the content data is prohibited, whereby the in- 
vention is capable of limiting the pause processing on 
the content data based on the pause information to pro- 
tect the copyright for the content provider when the con- 
tent data is paused. 

BACKGROUND ART 

[0004] Conventional digital broadcasting receivers 
have lacked a storage device such as a hard disc drive 
(hereinafter referred to as "HDD") for temporarily storing 
content data of, for example, video and audio transport 
streams. Consequently, in order to for a user to enjoy 
the content, the data must be archived or copied once 
in a storage medium to reproduce it later, unless he or 
she enjoys it in real time. Hence, a copyright to the con- 
tent data has been technically protected by simply pre- 
venting the archived content data from being illegally 
copied. 

[0005] However, use of storage devices like the HDD 
are now available for a user to temporarily store the con- 
tent data and reproduce it later as he wishes. In other 
words, he or she can enjoy it at any later time, without 
archiving it, by time-shifting the utilization of the content 
data. 

[0006] Time-shifting includes a "move" which is appli- 
cable to the content data of which the copy is not pro- 
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hibited, and involves a transfer of content data from one 
storage device to another without changing the copy 
generation information of the content data, and a 
"pause" which is applicable to copy-prohibited content 
5 data, and involves temporary storage of the copy-pro- 
hibited content data in a storage device without output- 
ting it to an output device and subsequent retrieval of 
the data from the storage device to the output device. 
[0007] Fig. 1 schematically illustrates move process- 
w ing. Thus, the content data is stored in a medium 1 (a 
storage device). Upon receipt of a request for a start of 
move, the content data is moved from the medium 1 to 
a medium 2. That is, the content data is retrieved from 
the medium 1 and stored in the medium 2 (another star- 
ts age device). The content data is then deleted from the 
medium 1. 

[0008] Fig. 2 schematically illustrates pause process- 
ing. Thus, the storage of content data (e.g. program da- 
ta) in the storage medium is started upon receipt of a 

20 request for a start of pause. Subsequently, upon receipt 
of a reproduction request, the content data is retrieved 
from the storage medium and sent to an output device. 
[0009] After being sent to the output device, the con- 
tent data is immediately deleted from the storage medi- 

25 urn. When, however, retrieval of the content data to the 
output device is allowed for a predetermined number of 
times, the number of retrieval made is counted and the 
content data is deleted only after the count exceeded 
the predetermined number. 

30 [0010] Since the above described move and pause 
are new in concept, there is no known technology to pro- 
tect copyrights when the content data is moved or 
paused. Therefore, there is a need for measures to limit 
the available range of the move and the pause of content 

35 data in accordance with the intention of a content pro- 
vider. 

DISCLOSURE OF THE INVENTION 

40 [001 1 ] It is an object of the invention to allow for pro- 
tecting a copyright for a content provider when the con- 
tent data is moved or paused. 
[0012] In accordance with one aspect of the invention, 
a content data transmission apparatus comprises data 

45 generation means for generating content data, 

information generation means for generating ad- 
ditional information including at least move information 
indicating whether move processing to move the con- 
tent data from one storage device to another without 

so changing copy generation information of the content da- 
ta is allowed or not when copying of the content data is 
not prohibited, and transmission means for transmitting 
content data with the content data generated by the data 
generation means being multiplexed with the additional 

55 information generated by the information generation 
means. 

[0013] In accordance with another aspect of the in- 
vention, a method for transmitting content data compris- 
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es steps of generating content data, generating addi- 
tional information including at least move information in- 
dicating whether move processing to move the content 
data from one storage device to another without chang- 
ing the copy generation information of the content data 
is allowed or not when copying of the content data is not 
prohibited, and transmitting content data with the gen- 
erated content data being multiplexed with the generat- 
ed additional information. 

[001 4] In accordance with further aspect of the inven- 
tion, a content data processing apparatus is provided 
for receiving and processing content data, the content 
data being multiplexed with additional information, the 
additional information including at least move informa- 
tion indicating whether or not move processing to move 
the content data from one storage device to anther with- 
out changing the copy generation information of the con- 
tent data is allowed when copying of the content data is 
not prohibited. The content data processing apparatus 
comprises data reception means for receiving the con- 
tent data, a storage device for storing the content data 
received by the data reception means, information sep- 
aration means for separating the additional information 
from the content data received by the data reception 
means, instruction means for instructing a start of the 
move processing, and control means for allowing the 
content data stored in the storage device to be moved 
to another storage device without changing the copy 
generation information of the content data upon receipt 
of an instruction from the instruction means to start the 
move processing when copying of the content data 
stored in the storage device is not prohibited if the move 
information included in the additional information sepa- 
rated by the information separation means indicates that 
the move processing is allowable. 
[001 5] In accordance with still further aspect of the in- 
vention, a content data processing method for receiving 
and processing content data comprises steps of receiv- 
ing content data, storing the received content data in a 
storage device, 

separating from the received content data addi- 
tional information including at least move information in- 
dicating whether move processing to move the content 
data from the storage device to another without chang- 
ing the copy generation information of the content data 
is allowed or not when copying of the content data is not 
prohibited, and moving the content data stored in the 
storage device to another storage device without chang- 
ing the copy generation information of the content data 
upon receipt of an instruction to start move processing 
when copying of the content data stored in the storage 
device is not prohibited if the move information included 
in the separated additional information indicates that the 
move processing is allowable. 

[0016] According to the invention, when copying of 
the content data is not prohibited, the content data is 
multiplexed with additional information including at least 
move information indicating whether or not the move 
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processing to move the data from one storage device to 
another is allowable, and the content data thus multi- 
plexed is transmitted. When such multiplexed content 
data is received, the additional information can be sep- 
5 arated from the content data. 

[001 7] Upon receipt of an instruction instructing a start 
of the move processing while the received content data 
is stored in one storage device, the content data stored 
in the storage device is moved to another storage device 
if copying of the content data is not prohibited and the 
move information contained in the separated additional 
information indicates that the move processing is allow- 
able. That is, the content data is retrieved from that one 
storage device and transmitted to and stored in another 
storage device without changing the copy generation in- 
formation of the content data. At the same time, the con- 
tent data is deleted from that one storage device. 
[001 8] In this way, the move processing of content da- 
ta can be limited by the move information multiplexed 
with the content data, to thereby protect the copyright 
for a content provider when the content data is moved. 
[0019] It is noted that when the move information in- 
cluded in the additional information indicates that the 
move processing is allowable, the additional information 
may further include frequency information indicating a 
number of times that the move processing is permitted. 
In this case, if the number of times included in the fre- 
quency information does not indicate zero at the time 
the start of the move processing is instructed, the con- 
tent data stored in that one storage device is moved to 
another, and the frequency information included in the 
additional information multiplexed with the content data 
is altered to decrease the number by 1 . Thereby, the 
limitation of the allowable frequency of the move 
processing may be controlled in accordance with the in- 
tention of the content provider. 
[0020] In accordance with still further aspect of the in- 
vention, a content data transmission apparatus com- 
prises data generation means for generating content da- 
ta, information generation means for generating addi- 
tional information that includes at least pause informa- 
tion indicating whether or not pause processing is al- 
lowed, the pause processing including storing the con- 
tent data in a storage device without outputting it to an 
output device and subsequently retrieve the content da- 
ta from the storage device to the output device when 
copying of the content data is prohibited, and data trans- 
mission means for transmitting the content data with the 
content data generated by the data generation means 
being multiplexed with the additional information gener- 
ated by the information generation means. 
[0021 ] In accordance with still further aspect of the in- 
vention, a method of transmitting content data compris- 
es steps of generating content data, generating addi- 
tional information that includes at least pause informa- 
tion indicating whether or not pause processing is al- 
lowed, the pause processing including storing content 
data in a storage device without being output to an out- 
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put device and subsequently output from the storage de- 
vice to the output device when copying of the content 
data is prohibited, and transmitting content data with the 
generated content data being multiplexed with the gen- 
erated additional information. 
[0022] In accordance with further aspect of the inven- 
tion, a content data processing apparatus is provided 
for receiving and processing content data, the content 
data being multiplexed with additional information, the 
additional information including at least pause informa- 
tion indicating whether or not pause processing is al- 
lowed, the pause processing allowing the content data 
to be stored in a storage device without being output to 
an output device and subsequently output to the output 
device when copying of the content data is prohibited. 
The content data processing apparatus comprises data 
reception means for receiving content data, information 
separation means for separating the additional informa- 
tion from the content data received by the data reception 
means, a storage device for storing the content data re- 
ceived by the data reception means, instruction means 
for giving instructions to start the pause processing and 
to start reproduction of the content data, and control 
means for allowing for starting storing the content data 
received by the data reception means into the storage 
device upon receipt of an instruction from the instruction 
means to start the pause processing when copying of 
the content data received by the data reception means 
is prohibited if the pause information included in the ad- 
ditional information separated by the information sepa- 
ration means indicates that the pause processing is al- 
lowable, and then allowing for outputting the content da- 
ta stored in the storage device to the output device upon 
receipt of an instruction from the instruction means to 
start the reproduction thereof. 
[0023] In accordance with still further aspect of the in- 
vention, a content data processing method for receiving 
and processing content data comprises steps of receiv- 
ing content data, separating from the received content 
data additional information including at least pause in- 
formation that indicates whether or not pause process- 
ing is allowed, the pause processing allowing the con- 
tent data to be stored in a storage device without being 
output to an output device and subsequently output from 
the storage device to the output device when copying of 
the content data is prohibited, starting storing the re- 
ceived content data in the storage device upon receipt 
of an instruction to start the pause processing when cop- 
ying of the content data is prohibited if the pause infor- 
mation included in the separated additional information 
indicates that the pause processing is allowable, and 
outputting the content data stored in the storage device 
to the output device upon receipt of an instruction to start 
reproduction of the content data. 
[0024] According to the invention, the content data is 
multiplexed with additional information containing at 
least the pause information indicating whether or not the 
pause processing is allowed, the pause processing in- 



cluding, in the event that copying of the content data is 
prohibited, storing the content data in a storage device 
without being output to an output device and then out- 
putting the content data from the storage device to the 

5 output device, and the multiplexed content data is trans- 
mitted. When such multiplexed content data is received, 
the additional information may be obtained by separat- 
ing it from the multiplexed content data. 
[0025] Storage of the received content data in the 

w storage device is started upon receipt of an instruction 
to start the pause processing if, in the event that copying 
of said content data is prohibited, the pause information 
contained in the separated additional information indi- 
cates that the pause processing is allowable. When a 

15 reproduction of the data is subsequently instructed, the 
content data stored in the storage device is retrieved 
therefrom and output to an output device. 
[0026] Thus, the pause processing of content data 
may be restricted by the pause information multiplexed 

20 in the content data, thereby protecting the copyright for 
the content provider when the content data is paused. 
[0027] It is noted that if the pause information con- 
tained in the additional information indicates that the 
pause processing of the content data is allowable, the 

25 additional information may further contain frequency in- 
formation indicating how many times (frequency) the 
content data stored in the storage device can be output 
to the output device. In this case, if the number of times 
included in the frequency information does not indicate 

30 zero at the time when a start of the pause processing is 
instructed, the content data stored in the storage device 
is output to the output device, and the frequency infor- 
mation is altered to decrease the number by 1 . Thus, 
the number of outputting (the number of reproduction) 
35 may be restricted in accordance with the intention of the 
content provider. 

[0028] When the pause information included in the 
additional information indicates that the pause process- 
ing is allowable, the additional information may further 

40 contain time-limit information describing a time limit that 
the content data can be stored in storage device so that 
the content data corresponding to the time limit indicat- 
ed by the time-limit information may be deleted. As an 
example, such time-limit information is a maximum pe- 

45 riod of time that the content data can stay in a storage 
device. As another example, the time-limit information 
is the deadline that the content data can stay in the stor- 
age device. In this manner, a valid time limit for storing 
the content data can be limited in accordance with the 

so intention of the content provider. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0029] 



55 



Fig. 1 is a diagram illustrating a concept of process- 
ing a move. 

Fig. 2 is a diagram illustrating a concept of process- 
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ing a pause. 

■ Fig. 3 is a block diagram of a digital broadcast re- 
ception apparatus. 

Fig. 4 is a block diagram of a transmission appara- 
tus for transmitting a broadcast signal SB. 
Fig. 5 is a diagram showing syntax of a program 
map table (PMT). 

Fig. 6 is a diagram showing operational rules for the 

respective fields of the PMT syntax. 

Fig. 7 is a diagram showing syntax of digital copy 

descriptor. 

Fig. 8 is a diagram showing operational rules for the 
respective fields of the digital copy control descrip- 
tor. 

Fig. 9 is a diagram showing syntax of move_pause 
descriptor. 

Fig. 10 is a diagram showing operational rules for 
the respective fields of the move_pause descriptor. 
Fig. 11 is a flow diagram illustrating a procedure of 
a move. 

Figs. 1 2A and 1 2B together show a flow diagram of 
pause procedure. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0030] Preferred embodiments of the invention will 
now be described below. 

[0031 ] Fig. 3 shows a configuration of a digital broad- 
cast reception apparatus 100. The reception apparatus 
100 has a central processing unit (CPU) 101 that is a 
controller for controlling operations of the various sec- 
tions of the reception apparatus and a remote control 
signal receiving section 102 for receiving a remote con- 
trol signal RM from a remote control transmitter 210. A 
user can execute various operations on the reception 
apparatus 1 00 using the remote control transmitter 210. 
The CPU 101 and the remote control signal receiving 
section 1 02 are connected to a bus 1 03. The operational 
signal outputted from the remote control signal receiving 
section 1 02 in response to a received remote control sig- 
nal RM is supplied to the CPU 101 via the bus 103. 
[0032] The reception apparatus 100 has a front end 
section (F/E) 104 for downconverting and selecting a 
broadcast signal SB transmitted from a satellite (not 
shown) and received by an reception antenna 220 to 
obtain a transport stream TS as content data. The output 
of the front end section 104 is coupled to a bus 105. 
[0033] The reception apparatus 100 also has a stor- 
age device in the form of, for example, a hard disc drive 
(HDD) 106 for temporarily storing the transport stream 
TS output from the front end section 104, and a back 
end section (B/E) 107 for separating desired video and 
audio packet data of the program from the transport 
stream TS output from the front end section 104 or the 
HDD 106 and for outputting an image signal SV and an 
audio signal SA of the relevant program. The HDD 106 
and the back end section 1 07 are connected to the bus 
105. The image signal SV and the audio signal SA out- 



put from the back end section 107 are supplied to an 
output device such as an external monitor 230. 
[0034] The back end section 1 07 also separates ad- 
ditional information such as program specific informa- 

5 tion (PSI) multiplexed with the transport stream TS. The 
additional information is supplied to the CPU 1 01 via the 
bus 1 03. When the user has operated selection of a pro- 
gram, the CPU 101 controls the back end section 107 
to separate the video and audio packet data based on 

10 the PSI contained in the additional information. 

[0035] Also connected to the bus 1 05 is a storage de- 
vice 240 as another storage device such as an HDD or 
a D-VHS video deck. The transport stream TS is trans-, 
mitted from the front end section 104 to the HDD 106 

is and the storage device 240 using MPEG partial trans- 
port stream (hereinafter referred to as MPEG Partial 
TS). This MPEG partial TS is used as digital communi- 
cation means for transmitting MPEG content data from 
a receiver to a digital storage device such as an HDD 

20 and a D-VHS video deck. Details of MPEG Partial TS 
are disclosed in "DVB ETS 300 468 Specification for 
Service Information (SI) in DVB Systems", ARIB-STD 
B1/B21 , and ARIB TR-B1 5. 

[0036] Broadcast signal SB received by the reception 

25 antenna 220 will now be described. This broadcast sig- 
nal broadcast signal SB is generated by a transmission 
apparatus 300 as shown in Fig. 4. 
[0037] The transmission apparatus 300 has a control 
section 301 for controlling overall operations of the 

30 transmission apparatus, encoders 302^ - 302^, and 
packet encoders 303^ - 303^. 
[0038] The encoders 302.., - 302^ respectively exe- 
cute, for example, MPEG 2 compression encoding on 
the video and audio signals constituting a television sig- 

35 nal. The packet encoders 303.., - 303. n then generate 
packetized elementary stream (PES) of packets from 
compressed video and audio data output from the re- 
spective encoders 302.., - 302. n . The packet encoders 
303.! - 303^ further generate MPEG2 transport pack- 

40 ets. As is well known in the art, payload section (data 
section) of the MPEG2 transport packet (not shown) in- 
cludes further divisional PES packets. 
[0039] The transmission apparatus 300 has a multi- 
plexer section 304 for multiplexing the MPEG2 transport 

45 packets received from the packet encoders 303.! - 303^ 
to generate a transport stream TS. Additional informa- 
tion including program specific information (PSI) gener- 
ated by the control section 301 is also supplied to the 
multiplexer section 304 wherein this additional informa- 

50 tion is also multiplexed. 

[0040] The PSI includes tables such as a program as- 
sociation table (PAT), a program map table (PMT), and 
a network information table (NIT), which are each dis- 
posed in the payload section of MPEG2 transport packet 

55 in accordance with their section forms. 

[0041] The transmission apparatus 300 has a digital 
modulation circuit 305 for performing digital modulation 
on the transport stream TS obtained by the multiplexer 
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section 304, an upconverter 306 for upconverting the 
output of the digital modulation circuit 305 to obtain a 
broadcast signal SB, and a transmission antenna 307 
for transmitting the broadcast signal SB output from the 
upconverter 306 to the satellite. 
[0042] Referring to Fig. 4, operations of the transmis- 
sion apparatus 300 will be described. The video data 
and the audio data encoded by the encoders 302.-, - 
302 n are supplied to the respective packet encoders 
303^ - 303. n for packetization. The MPEG2 transport 
packets output from the packet encoders 303.! - 303. n 
and the additional information including PSI generated 
by the control section 301 are supplied to the multiplexer 
section 304 wherein they are multiplexed together to 
generate the transport stream TS. 
[0043] The transport stream TS generated by the mul- 
tiplexer section 304 is, after modulated by the digital 
modulation circuit 305, upconverted by the upconverter 
306 and supplied to the transmission antenna 307 for 
transmission thereof to the satellite. 
[0044] The transport stream TS, obtained in the front 
end section 104 of the reception apparatus 100 shown 
in Fig. 3, has a similar structure to that of the transport 
stream TS generated by the multiplexer section 304 of 
the transmission apparatus 3 00 shown in Fig. 4. 
[0045] The PMT mentioned above will be further de- 
scribed in detail below. 

[0046] The PMT is a table describing a current ele- 
mentary stream (ES) information of a given program 
number. Fig. 5 shows syntax of the PMT, and Fig. 6 
shows the operational rules of the respective fields of 
the PMT syntax. Contents of major rules are as follows: 

A field, "tablejd" describes "0x02" to identify the 
PMT; 

Afield, "program_number" describes the service ID 
(service Jd) of a current service; and 
Afield, "stream Jype" describes the identification of 
the type (image, sound, additional data or the like) 
of the subject ES stream. 

[0047] When copy control information is intended to 
be described for the whole service, a digital copy control 
descriptor is described in afield, "1st (program) loop" of 
the PMT. When copy control information is intended to 
be described for each ES in the service, a digital copy 
control descriptor is described in a field, "2nd (ES) loop" 
of the PMT. 

[0048] Fig. 7 shows syntax of the digital copy control 
descriptor, and Fig. 8 shows operational rules for the re- 
spective fields of the descriptor. Details of the major 
rules are as follows: 



Afield, "descriptor Jag" describes "0xC1° to identify 
that the descriptor is a digital copy control descrip- 
tor; and 

A field, "digital_recording_control_data" describes 
copy generation information. 



[0049] The copy generation information is represent- 
ed by 2 bits of Copy Generation Management System 
(CGMS). For example, 00 stands for Copy Free, 10 for 
Copy Once, 11 for Never Copy, and 01 for Copy No 
5 More. Details of the digital copy control descriptor are 
disclosed in the ARIB TR-B1 5. 
[0050] In the present embodiment, a new type of 
move_pause descriptor is provided as control informa- 
tion for controlling move and pause processing of con- 
to tent data. When a content provider wishes to place lim- 
itation on the move and/or pause of the content, he or 
she can do so by specifying the information in the 
move_pause descriptor. Fig. 9 shows syntax of the 
move_pause descriptor, and Fig. 10 shows operational 
is rules of the respective fields of the move_pause descrip- 
tor. The above mentioned PMT can be used as a table 
describing the movej>ause descriptor, like the digital 
copy control descriptor. If no move_pause descriptor is 
provided in the PMT, then no move or pause is allowed. 
20 [0051] Major f ields of the move_pause descriptor syn- 
tax will now be described below. 
[0052] A field, "descriptorjag" describes "0x89", for 
example, as an identification of the move_pause de- 
scriptor. A field, "movejlag" has "1" if the move is al- 
25 lowed. Afield, "pause Jlag" has "1" if a pause is allowed. 
A field, "movejime" describes a number of times (or 
frequency) (0xO0~Ox7F) that move is allowed. If the fre- 
quency of move is not limited, the field describes "OxFF". 
This field, "move_time" is described only when move is 
30 allowed. 

[0053] As to pause syntax, there are two ways in de- 
scribing time-limit information that indicates how long 
content data can be stored in a storage device, which 
can be selected in accordance with the intention of the 
35 content provider. 

[0054] One way is to specify a period of time (or du- 
ration) when the content data is allowed to stay in a stor- 
age device. A field, "duration" describes this allowable 
duration. The content data that has passed the duration 
40 will be deleted. The duration is given in terms of hour, 
minute, and second in a binary-coded decimal (BCD) 
notation. When there is no limit in the duration, it is re- 
garded as "undefined" (with all the bits being 1). The 
field, "duration" is described only when the pause is al- 
45 lowed. 

[0055] The other way is to specify the deadline (or 
"expirejime"), at which term of validity expires for the 
stored content data. Afield, "expirejime" describes this 
deadline. At the time of expiration, the content data will 
so be deleted. The field, "expirejime" is given in terms of 
hour, minute, and second in a modified Julian day (MJD) 
plus BCD notation. When no deadline is limited, it is de- 
noted as "undefined" (with ail the bits being 1). This field, 
M expirejime" is described only when the pause is al- 
55 lowed. 

[0056] It is noted that the time limit cannot be simul- 
taneously specified in both of the two fields (i.e. the "du- 
ration" and the "expirejime"). In order to leave one of 
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them undefined, the time limit can be specified as "un- 
defined" (with all the bits being 1s.) If both of the fields, 
"duration" and "expire_time" are specified, a receiver 
preferentially selects the field, "duration". 
[0057] Irrespective of the type of time limit selected 5 
("duration" or "expirjimit"), limitation of a frequency of 
allowable reproduction can be described. A field, 
"pause Jime" describes a frequency of the allowable re- 
production (Ox00-0x7F). If there is no limitation on the 
frequency, it is denoted by "OxFF". The field, 10 
"pausejime" is described only when the pause is allow- 
able. 

[0058] Next, referring to Fig. 3, operations of the dig- 
ital broadcast reception apparatus 100 will be de- 
scribed. 15 
[0059] The broadcast signal SB transmitted from the 
satellite and received by the reception antenna 220 is 
supplied to the front end section (F/E) 104. The front 
end section (F/E) 104 downconverts the signal SB and 
selects a broadcast signal under the control of CPU 1 01 20 
based on a user's operation via a remote control trans- 
mitter 210. As a result, the front end section 104 outputs 
a transport stream TS associated with the selected 
broadcast signal as the content data. 
[0060] The transport stream TS output from the front 25 
end section 104 is supplied to the back end section (B/ 
E) 107. In the back end section (B/E) 107, under the 
control of the CPU 101 , video and audio MPEG2 trans- 
port packets associated with the selected program are 
separated from the transport stream TS based on the 30 
selection operation of a program made by the user via 
the remote control transmitter 21 0. The packets are also 
decoded to provide the video signal SV and the audio 
signal SA. These video signal SV and audio signal SA 
are supplied to the monitor 230, which displays the video 35 
signal SV and outputs a sound for the audio signal SA. 
[0061] In the back end section 107, additional infor- 
mation including program specification information mul- 
tiplexed in the transport stream TS is also separated. 
The additional information is supplied to the CPU 101 40 
via the bus 1 03. When the user has requested for a pro- 
gram-specific operation, the CPU 1 01 controls the back 
end section 1 07 to separate the video and audio packet 
data therefrom based on the program specification in- 
formation contained in the additional information. 45 
[0062] The CPU 101 executes move processing or 
pause processing based on the description of the digital 
copy control descriptor and the move_pause descriptor 
described in the PMT, which is a part of program spec- 
ification information. so 
[0063] Referring now to a flow diagram shown in Fig. 
11, the move processing will be described. 
[0064] If a request for starting the move is made by 
operations of the user via the remote control transmitter 
21 0 to move the transport stream TS to an external stor- 55 
age device 240 after the transport stream TS has been 
output from the front end section 104 and stored in the 
HDD 106, then it is determined instepSTI whether cop- 



ying of the content data is prohibited or not based on the 
digital copy control descriptor regarding the transport 
stream TS. If copying is prohibited, then the move 
processing is aborted in step ST2, and the procedure is 
ended in step ST3. 

[0065] If copying is not prohibited in step ST1 , then it 
is determined in step ST4 whether or not there is the 
move_pause descriptor for the transport stream TS. If 
no move_pause descriptor exists, then the move 
processing is aborted in step ST2, and then the proce- 
dure is ended in step ST3. On the other hand, if the 
move_pause descriptor exists, then the procedure pro- 
ceeds to step ST5. 

[0066] In step ST5, it is determined if the move is al- 
lowed (movejlag = "1") or not. If the move is not al- 
lowed, then the move processing is aborted in step ST2, 
and the procedure is ended in step ST3. On the other 
hand, if the move is allowed, then it is determined in step 
ST6 whether the number of moves allowed indicates ze- 
ro (move_time = "0x00") or not. If the number indicates 
zero, the move processing is aborted in step ST2 since 
a further move is not possible. The procedure is ended 
in step ST3. If, on the other hand, the number does not 
indicate zero, the procedure proceeds to step ST7. 
[0067] In step ST7, it is determined if the number is 
limitless ("movejime = "OxFF") or not. If the number is 
not limitless, then the field, "movejime" of the 
move_pause descriptor in the PMT multiplexed with the ' 
transport stream TS stored in the HDD 106 is altered to 
decrease the number of allowable move by 1 . The pro- 
cedure then proceeds to step ST9. On the other hand, 
if the number is limitless, then the procedure directly pro- 
ceeds to step ST9. 

[0068] In step ST9, the transport stream TS stored in 
the HDD 106 is retrieved so that it is transferred to the 
storage device 240 and stored therein. In this case, the 
description of the field, "digitaLrecording_control_data" 
of the digital copy control descriptor in the PMT multi- 
plexed with the transport stream TS is left as it is, and 
copy generation information thereof remains un- 
changed. 

[0069] Subsequently in step ST10, the transport 
stream TS associated with the move processing is de- 
leted from the HDD 106. This completes the move 
processing to move the transport stream TS from the 
HDD 106 to the external storage device 240, and the 
procedure is ended in step ST3. 
[0070] Referring next to the flow diagram shown in 
Figs. 12A and 12B, the pause processing will be de- 
scribed. 

[0071 ] When a storage request for the pause is made 
by operations of the user via the remote control trans- 
mitter, it is determined in step ST21 whether or not the 
transport stream TS output from the front end section 
1 04 is copy-prohibited content data according to the dig- 
ital copy control descriptor associated with the transport 
stream TS. If it is not copy-prohibited one, the pause 
processing is aborted in step ST22, and the procedure 
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is ended in step ST23. 

[0072] If it is found in step ST21 that the transport 
stream TS is copy-prohibited one, then it is determined 
in step ST24 whether or not there is a move_pause de- 
scriptor associated with the transport stream TS. If no 
move_pause descriptor exists, then the pause process- 
ing is aborted in step ST22, and the procedure is ended 
in step ST23. On the other hand, if a move_pause de- 
scriptor exists, the procedure proceeds to step ST25. 
[0073] In step ST25, it is determined whether a pause 
is allowed (pausejlag = "1") or not. If no pause is al- 
lowed, the pause processing is aborted in step ST22, 
and the procedure is ended in step ST23. If a pause is 
allowed, the procedure proceeds to step ST 26. 
[0074] In step ST26, it is determined whether or not 
both of fields, "duration" and n expire_time n of the 
move_pause descriptor have valid values. If the both 
fields have valid values, the field, "expirejime" is al- 
tered to "undefined" (with all the bits being 1) in Step 27, 
and then the procedure proceeds to step ST28. On the 
other hand, if the both fields have not valid values simul- 
taneously, the procedure directly proceeds to step 
ST28. 

[0075] In step ST 28, it is determined whether the 
field, "duration" has a valid value or not. If the field, "du- 
ration" has a valid value, it is determined in step ST31 
whether or not the reproduction allowable number is at 
least one (pause Jime = "0x01 " or greater). If the repro- 
duction allowable number indicates zero, the pause 
processing is aborted in step ST22 and the procedure 
is ended in step ST23 since there is no point in storing 
the transport stream TS in the HDD 106. On the other 
hand, if the reproduction allowable number indicates at 
least one, the procedure starts storing in the HDD 106 
the transport stream TS output from the front end sec- 
tion 1 04. Storage of the transport stream TS is continued 
until the completion of the program associated with the 
transport stream TS. 

[0076] Next, it is determined in step ST33 whether or 
not a reproduction request is made by operations of the 
user via the remote control transmitter. If no reproduc- 
tion request is made, it is determined in step ST34 
whether or not a transport stream TS exists in the HDD 
106 that has passed the allowable storage time (dura- 
tion). From time information received from a built-in 
clock circuit, the CPU 101 can obtain time that has 
elapsed since the beginning of storing the content data. 
If there is any transport stream TS that has passed the 
allowable storage duration, the transport stream TS is 
deleted from the HDD. 106 in step ST35, and then the 
procedure proceeds to step ST36. On the other hand, if 
no transport stream TS has passed the allowable stor- 
age duration, the procedure directly proceeds to step 
ST36. 

[0077] In step ST36, it is determined whether or not 
there remains any transport stream TS that has been 
stored in the HDD 106 in accordance with the storage 
request for the pause. If no transport stream TS re- 



mains, then the procedure proceeds to step ST23 to end 
the processing since the reproduction is not possible 
any longer. On the other hand, if any transport stream 
TS remains, the procedure proceeds back to Step 33 
5 wherein it is determined whether or not a reproduction 
request is again made since the reproduction may be 
still made. 

[0078] If, in step ST28, the field, "duration" has an 
invalid value but the field, "expirejime" has a valid val- 
10 ue, it is determined in step ST41 whether or not the 
number of times that reproduction is allowed 
("pausejime") is equal to or greater than one 
("pause Jime" = "0x01 or greater). If the reproduction 
allowable number indicates zero, then the pause 
15 processing is aborted in step ST22, and the procedure 
is ended in step ST23 since there is no point to store the 
transport stream TS in the HDD 1 06. On the other hand, 
in Step 42, if the reproduction allowable number indi- 
cates 1 or greater, the procedure starts storing the trans- 
20 port stream TS output from the front end section 104. 
Storage of the transport stream TS is continued until the 
completion of the program associated with the transport 
stream TS. 

[0079] Next, it is determined in step ST43 whether or 
25 not a reproduction request is made by operations of the 
user via the remote control transmitter. If no request is 
made, the current date and hour are obtained in step 
ST44. The date and hour can be obtained from the clock 
circuit provided in the CPU 101. The procedure pro- 
30 ceeds to step ST45 where it is determined whether or 
not the date and hour has passed the deadline or expi- 
ration time ("expire Jime ? ). If the current date and hour 
has passed the expiration time, all the transport streams 
stored in the HDD 106 in response to the storage re- 
35 quest for the pause are deleted in step ST46, and then 
the pause processing is ended in step ST23. On the oth- 
er hand, if the current date and hour has not passed the 
expiration time, the procedure proceeds back to Step 
43 wherein it is again determined whether a reproduc- 
40 tion request is made since the reproduction may be still 
made. 

[0080] If it is found in either of steps ST33 or ST43 
that a reproduction request is made, the transport 
stream TS that has been stored in the HDD 106 in re- 
45 sponse to the storage request for the pause is sequen- 
tially retrieved, decoded, and output in step ST51 (see 
Fig. 12B). The transport stream TS thus retrieved from 
the HDD 106 is supplied to the back end section 107. 
[0081 ] In the back end section 1 07, the video and au- 
50 dio MPEG2 transport packets associated with the pro- 
gram selected by the operations of the user via the re- 
mote control transmitter 210 are separated from the 
transport stream TS retrieved from the HDD 106 and 
decoded under the control of the CPU 1 01 , thereby pro- 
55 viding requested video signal SV and audio signal SA. 
These video signal SV and audio signal SA are supplied 
to the monitor 230 displaying images based on the video 
signal SV and outputting sounds based on the audio sig- 
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nal SA. 

[0082] Subsequently, it is determined in step ST52 
whether the reproduction allowable number is limitless 
(pause Jime = "OxFF") or not. If the reproduction allow- 
able number is not limitless, the number is decreased 5 
by 1 in Step 53 and the procedure proceeds to step 
ST54. In Step 54, it is determined whether the reproduc- 
tion allowable number indicates zero (pause_time = 
"0x00") or not. If the reproduction allowable number in- 
dicates zero, all the transport streams ST stored in the 10 
HDD 106 in response to the storage request for the 
pause is deleted in Step 55 since the reproduction is not 
allowed any longer. Then, the procedure proceeds to 
step ST23 to end the pause processing. 
[0083] On the other hand, if it is found in step ST54 15 
that the reproduction allowable number does not indi- 
cate zero, then the procedure proceeds to step ST56. 
The procedure may also proceed to step ST56 if the re- 
production allowable number is found to be limitless in 
step ST52. In step ST56, it is determined which of the 20 
fields, "duration" and "expirejime" have valid values. 
When the field, "duration" has a valid value, the proce- 
dure returns to step ST34 and assumes a stand-by 
mode waiting for a reproduction request generated if the 
field, "duration" has a valid value. On the other hand, 25 
when the field, "expire_time" has a valid value, the pro- 
cedure returns to step ST44 and assumes a stand-by 
mode waiting for a reproduction request generated if the 
field, "expirejime" has a valid value. 
[0084] In this manner, in accordance with the embod- 30 
iments of the invention, the digital copy control descrip- 
tor and the move_pause descriptor are described in the 
PMT multiplexed with the transport stream TS obtained 
by the front end section 104 from the broadcast signal 
SB transmitted from the transmission apparatus 300. 35 
The CPU 101 controls the move processing and the 
pause processing based on the digital copy control de- 
scriptor and the move_pause descriptor. Thus, accord- 
ing to the embodiments of invention, this can adequately 
protect the copyright for a content provider when the *o 
content data is moved or paused. 
[0085] In the embodiments shown herein above, the 
move_pause descriptor includes the field, "move_time" 
describing a number of moves to be allowed, and if the 
move processing is made, description of the field, 45 
"move_time" is altered to decrease the number by 1. 
Therefore, according to the embodiment, a frequency of 
the move processing to be allowed can be limited as 
intended by the content provider. 

[0086] In the embodiments shown herein, the so 
move_pause descriptor includes the field, "pause Jime" 
describing a number of times of reproduction (or output) 
to be allowed for the pause. If the reproduction is made, 
description of the field, "pause Jime" is altered to de- 
crease the number of times by 1 . Therefore, according 55 
to the embodiments, the number of times of reproduc- 
tion (or output) can be limited as intended by the content 
provider. 



[0087] In the embodiments shown herein, the 
move_pause descriptor includes the fields, "duration" 
and "expirejime" each describing a time limit of storing 
a transport stream TS in the HDD 106 when the pause 
processing is allowed. Transport stream TS correspond- 
ing to the time limit indicated by the time limitation infor- 
mation is deleted from the HDD 1 06. Therefore, the time . 
limit of the content data can be restricted as intended by 
the content provider. 

[0088] It should be understood that although the 
move_pause descriptor that can describe the move in- 
formation and the . pause information has been de- 
scribed in the PMT according to the embodiments 
above, the move_pause descriptor might be described 
in any other tables. Alternatively, the move_pause de- 
scriptor may be replaced by a move descriptor (i.e. syn- 
tax containing only move information) or by a pause de- 
scriptor (i.e. syntax containing only pause information). 
In this case, move is not allowed if no move descriptor 
is included, and pause is not allowed if no pause de- 
scriptor is included. 

[0089] It is possible to omit the description of the 
fields, "move Jime" indicating move allowable times and 
"pause Jime" indicating reproduction allowable times 
for the pause, respectively, to fix the times of the move 
or the pause for any practical use. This can be done by 
allowing move and pause either once or without any lim- 
it. Further, the syntax of the time limitation of storage for 
the pause may include the field, "duration" or the field, 
"expirejime" only, according to the needs. Alternatively, 
even both of the fields, "duration" and "expirejime" can 
be omitted by setting up a fixed operational time limit (e. 
g. a fixed duration of only 60 minutes for the pause) or 
a fixed deadline, for any practical use. 
[0090] In the embodiments shown herein, the inven- 
tion has been described with reference to a preferred 
digital broadcast transmission apparatus and a recep- 
tion apparatus. However, it will be apparent to a person 
skill in the art that the invention may be applied equally 
well to other types of transmission apparatuses and re- 
ception apparatuses for content data. 
[0091] According to the invention, the additional infor- 
mation including at least move information indicating 
whether the move processing to move the content data 
from one storage device to another is allowed or not 
when copying of the content data is not prohibited, is 
multiplexed with the content data, and the additional in- 
formation thus multiplexed is transmitted, thereby limit- 
ing the move processing on the content data based on 
the move information multiplexed with the content data 
to protect the copyright for the content provider when 
the content data is moved. 

[0092] Further, according to the invention, the pause 
information indicating whether the pause processing to 
store the content data in a storage device without out- 
putting it to an output device and subsequently output 
the content data from the storage device to the output 
device when copying of the content data is prohibited is 
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allowed or not, is multiplexed with the content data and 
the pause information thus multiplexed is transmitted, 
thereby limiting the pause processing on the content da- 
ta based on the pause information multiplexed with the 
content data to protect the copyright for the content pro- * 
vider when the content data is paused. 

INDUSTRIAL APPLICABILITY 

[0093] As described above, a content data transmis- 10 
sion apparatus, a method for transmitting content data, 
a content data processing apparatus and a content data 
processing method in accordance with the invention are 
suited for use not only as a digital broadcast transmis- 
sion apparatus and a digital broadcast reception appa- is 
ratus but also as any other content data receiving and 
transmitting apparatus. 

Claims 

1 . A content data transmission apparatus comprising: 

data generation means for generating content 
data; 

information generation means for generating 
additional information including at least move 
information indicating whether move process- 
ing to move said content data from one storage 
device to another without changing the copy 
generation information of said content data is 
allowed or not when copying of said content da- 
ta is not prohibited; and 
transmission means for transmitting content 
data with said content data generated by the 
data generation means being multiplexed with 
said additional information generated by said 
information generation means. 

2. The content data transmission apparatus according 
to claim 1 , wherein, when said move information in- 
cluded in said additional information generated by 
said information generation means indicates that 
said move processing is allowable, said additional 
information further includes frequency information 
describing a number of times that said move 
processing is allowable. 

3. A content data transmission apparatus, comprising: 

data generation means for generating content 
data; 

information generation means for generating 
additional information that includes at least 
pause information indicating whether or not 
pause processing is allowed, said pause 
processing including storing the content data in 
a storage device without outputting the content 



data to an output device and subsequently re- 
trieve the content data from the storage device 
to said output device when copying of the con- 
tent data is prohibited; and 
data transmission means for transmitting con- 
tent data with said content data generated by 
the data generation means being multiplexed 
with said additional information generated by 
said information generation means. 

4. The content data transmission apparatus according 
to claim 3, wherein, when said pause information 
included in said additional information generated by 
said information generation means indicates that 
said pause processing is allowable, said additional 
information generated by said information genera- 
tion means further includes frequency information 
describing a number of times that said content data 
stored in said storage device is allowed to be output 
to said output device. 

The content data transmission apparatus according 
to claim 3, wherein, when said pause information 
included in said additional information generated by 
said information generation means indicates that 
said pause processing is allowable, said additional 
information further includes time-limit information 
describing a time limit that said content data is al- 
lowed to be stored in said storage device. 

30 

6. The content data transmission apparatus according 
to claim 5, wherein said time-limit information in- 
cludes a period of time when said content data is 
allowed to be stored in said storage device. 

35 

7. The content data transmission apparatus according 
to claim 5, wherein said time-limit information in- 
cludes a dead line that said content data is allowed 
to be stored in said storage device. 

40 

8. A method for transmitting content data, comprising 
steps of: 

generating content data; 
45 generating additional information including at 

least move information indicating whether 
move processing to move said content data 
from one storage device to another without 
changing the copy generation information of 
so said content data is allowed or not when copy- 

ing of said content data is not prohibited; and 
transmitting content data with said generated 
content data being multiplexed with said gen- 
erated additional information. 

55 

9. A method for transmitting content data, comprising 
steps of; 
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generating content data; 
generating additional information that includes 
at least pause information indicating whether or 
not pause processing is allowed, said pause 
processing including storing said content data 5 
in a storage device without being output to an 
output device and subsequently output from the 
storage device to an output device when copy- 
ing of the content data is prohibited; and 
transmitting content data with said generated io 
content data being multiplexed with said gen- 
erated additional information. 

10. A content data processing apparatus for receiving 
and processing content data, said content data be- 15 
ing multiplexed with additional information, said ad- 
ditional information including at least move informa- 
tion indicating whether or not move processing to 
move said content data from one storage device to 

. another without changing the copy generation infor- 20 
mation of said content data is allowed when copying 
of said content data is not prohibited, said appara- 
tus comprising: 

data reception means for receiving said content 25 
data; 

a storage device for storing said content data 
received by said data reception means; 
information separation means for separating 
said additional information from said content 30 
data receivecKby said data reception means; 
instruction means for instructing a start of said 
move processing; and 

control means for allowing said content data 
stored in said storage device to be moved to 35 
another storage device without changing the 
copy generation information of the content data 
upon receipt of an instruction from said instruc- 
tion means to start the move processing when 
copying of the content data stored in said stor- *o 
age device is not prohibited if the move infor- 
mation included in the additional information 
separated by the information separation means 
indicates that the move processing is allowa- 
ble. 45 

11. The content data processing apparatus according 
to claim 1 0, 

wherein said additional information further in- 
cludes frequency information describing a number so 
of times that said move processing is allowable 
when said move information contained in said ad- 
ditional information indicates that said move 
processing is allowable; and 

wherein said control means allows for moving " 55 
said content data stored in said storage device to 
said another storage device upon receipt of an in- 
struction to start said move processing if said 



number described in said frequency information 
does not indicate zero, and altering said frequency 
information included in the additional information 
multiplexed with said content data to decrease said 
number by 1 . 

12. A content data processing apparatus for receiving 
and processing content data, said content data be- 
ing multiplexed with additional information, said ad- 
ditional information including at least pause infor- 
mation indicating whether or not pause processing 
is allowed, said pause processing allowing the con- 
tent data to be stored in a storage device without 
being output to an output device and subsequently 
output to said output device when copying of said 
content data is prohibited, said content data 
processing apparatus comprising: 

data reception means for receiving content da- 
ta; 

information separation means for separating 
said additional information from said content 
data received by the data reception means; 
a storage device for storing said content data 
received by said reception means; 
instruction means for giving instructions to start 
said pause processing and to start reproduction 
of said content data; and 
control means for allowing, for starting storing 
the content data received by said data recep- 
tion means into said storage device upon re- 
ceipt of an instruction from said instruction 
means to start the pause processing when cop- 
ying of the content data received by said data 
reception means is prohibited if said pause in- 
formation included in the additional information 
separated by said information separation 
means indicates that said pause processing is 
allowable, and then allowing for outputting the 
content data stored in said storage device to 
the output device upon receipt of an instruction 
from said instruction means to start a reproduc- 
tion thereof. 

13. The content data processing apparatus according 
to claim 12, 

wherein said additional information further in- 
cludes frequency information describing a number 
of times that said content data stored in said storage 
device is allowed to be output to said output device 
when said pause information contained in said ad- 
ditional information indicates that said pause 
processing is allowable; and 

wherein said control means allows for output- 
ting said content data stored in said storage device 
to said output device upon receipt of an instruction 
to start reproducing said content data when said 
number included in said frequency information does 
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not indicate zero, and decreasing said number in- 
cluded in said frequency information by 1 . 

14. The content data processing apparatus according 

to claim 13, wherein said control means allows for 5 
deleting said content data stored in said storage de- 
vice when said number included in said frequency 
information has become zero. 

15. The content data processing apparatus according 10 
to claim 12, 

wherein said additional information further in- 
cludes time-limit information describing a time limit 
that said content data is allowed to be stored in said 
storage device when said pause information con- 1S' 
tained in said additional information indicates that 
said pause processing is allowable; and 

wherein said control means allows for delet- 
ing from said storage device said content data cor- 
responding to the time limit indicated in said time- 20 
limit information. 

16. The content data processing apparatus according 
to claim 15, wherein said time-limit information rep- 
resents a period of time when said content data is 25 
allowed to be stored in said storage device. 

17. The content data processing apparatus according 
to claim 15, wherein said time-limit information rep- 
resents a deadline that said content data is allowed 30 
to be stored in said storage device. 

1 8. A content data processing method for receiving and 
processing content data, comprising steps of: 

35 

receiving content data; 

storing said received content data in a storage 
device; 

separating from said received content data ad- 
ditional information including at least move in- *o 
formation indicating whether move processing 
to move said content data from said storage de- 
vice to another without changing the copy gen- 
eration information of said content data is al- 
lowed or not when copying of the content data 45 
is not prohibited; and 

moving said content data stored in said storage 
device to another storage device without 
changing the copy generation information of 
said content data upon receipt of an instruction so 
to start move processing when copying of said 
content data is not prohibited if said move in- 
formation included in said separated additional 
information indicates that said move process- 
ing is allowable. 55 

1 9. A content data processing method for receiving and 
processing content data, comprising steps of: 



receiving content data; 

separating from said received content data ad- 
ditional information including at least pause in- 
formation that indicates whether or not pause 
processing is allowed, said pause processing 
allowing the content data to be stored in a stor- 
age device without being output to an output 
device and subsequently output from the stor- 
age device to said output device when copying 
of the content data is prohibited; 
starting storing said received content data in 
said storage device upon receipt of an instruc- 
tion to start the pause processing when copying 
of said content data is prohibited if the pause 
information included in the separated additional 
information indicates that said pause process- 
ing is allowable; and 

outputting said content data stored in said stor- 
age device to the output device upon receipt of 
an instruction to start reproduction of said con- 
tent data. 
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cL 

TS 



1 0 5 



1 0 2 



1 0 7 



1 06 



HDD 



2 40 



H DD/D VHS 



1 0 0 



OPERATION BY USER 



RM 



REMOTE CONTROL 
TRANSMISSION 



2 1 0 



2 3 0 





4^ 




B/ E 




MONITOR 
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F I G 



DATA STRUCTURE 



program_map_section() { 
tab I e_i d 

sect i on_syntax_i nd i cator 
'0' 

reserved 

section. length 

programjuimber 

reserved 

version_number 

current_next_indicator 

secti on_number 

I ast_section_number 

reserved 

PCR_PID 

reserved 

program_info_ length 
for (i=0; i<N: i++) I 
descr iptor 0 

} 

for(i=0:i<N;i++) { 
streamjtype 
reserved 
elementary_PID 
reserved 
ES_info_ length 
for(j=0;j<M;j++) { 
descriptor 0 

] 



} 

CRC_32 



} 



BIT 



8 
1 
1 
2 

12 
16 
2 
5 
1 
8 
8 
3 

13 
4 
12 



8 
3 

13 
4 
12 



32 



IDENTIFIER *1 



uimsbf 
bslbf 
bslbf 
bslbf 
uimsbf 
u i msbf 
bs I bf 
u imsbf 
bslbf 
u i msbf 
u imsbf 
bslbf 
u i msbf 
bslbf 
u i msbf 



u imsbf 
bslbf 
u imsbf 
bslbf 
u imsbf 



rpchof 



*1 bslbf :bit string, left bit first 

uinmsbf unsigned integer, most significant bit first 
rpchof remainder po I inomi a I coefficients, highest order first 
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FIG. 6 



OPERATIONAL RULES FOR RESPECTIVE FIELDS 


table_id 


DESCRIBE "0x02". 


s ect i on_synt ax_ i nd i cato r 


DESCRIBE '1\ 


sect ion_ length 


DESCRIBE SECTION LENGTH OF P«T. MAXIMUM VALUE IS SET 
TO 1021 BECAUSE THE MAXIMUM LENGTH OF THE ENTIRE 
SECTIONS IS 1024 BYTES. 


program_number 


DESCRIBE servicejd OF SERVICE OF INTEREST 


version_nymber 


DESCRIBE UPGRADING NUMBER, WHICH IS INCREMENTED BY 1 
FOR EVERY UPGRADING HADE UNDER NORMAL OPERATING 
CONDITIONS. THE VALUE CAN INCREASE BY MORE THAN 1 WHEN 
THE SYSTEM ENCOUNTERS ABNORMAL OPERATIONS. 


cur rent _next_ i nd i cator 


DESCRIBE T . 


sect ion_number 


DESCRIBE "0x00". 


last_sect ion_number 


DESCRIBE "0x00". 


PCRJMD 


(PCR PACKETS ARE ALWAYS SENT OUT IN A LOB-TONE LEVEL 
SLOTS WHEN TRANSMITTED IN A GRADATION MODULATION MODE.) 


program. i nf o_ I ength 


DESCRIBE GROUP LENGTH OF 1st loop. 

MAXIMUM LOOP LENGTH IS LIMITED BY section. length. 


[1st (program) loop] 




[2nd (ES)_ loop] 


LARGEST NUMBER OF LOOP IS 32. 


stream_type 


DESCRIBE IDENTIFICATION OF THE TYPE OF STREAM OF AN ES 


elementaryJMD 


DESCRIBE PID OF TS PACKETS TRANSMITTING ASSOCIATED 
ESs OR PAYLOADS. 


ES_info_ length 


DESCRIBE THE LENGTH OF ES DESCRIPTOR THAT FOLLOWS. 
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DATA STRUCTURE 



BIT 



DENT IF I ER 



*1 



digitaLcopy_controLdescr iptor 0 I 
descr iptorjtag 
descr iptor_ length 
d i g i t a I _r ecor d i ng_cotr o I _data 
maximunubit.jatej lag 
component_cont ro Ijf I ag 
copy_control_type 

if (copy_controLtype=01 ||copy_controLtype==1D) { 

APS_control_data 

}else { 

reserved_future_use 

i f (max i mum_b i t_r ate _f I ag==1 ) t 
max imumj) iterate 

} ^ 
if (component_control_f lag=-1) I 

component_contro LI ength 

for(j=0:j<N:j++H 

componentjtag 

d i g i ta1_record i ng_contro l_data 
max i mum_b i t r ate_f I ag 
reserved_future_use 
copy_controLtype 

i f (copy_control _type==01 1 1 copy_contro I _type==1 1 ) 

APS_control_data 

}else{ 

reserved_future_use 

] 

if (maximum_bitrate_f lag=-1) { 
maximum_bi trate 

} 

} 



} 



} 



uimsbf 

uimsbf 

bslbf 

bslbf 

bslbf 

bslbf 

bslbf 

bslbf 



uimsbf 



uimsbf 

uimsbf 

bslbf 

bslbf 

bslbf 

bslbf 

bslbf 

bslbf 



u i msbf 



*1 bslbf -bit string, left bit first 

uimsbf unsigned integer. most significant bit first 



18 



EP1 404 128 A1 
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OPERATIONAL RULES FOR RESPECTIVE FIELDS 


descr iptor_tag 


DESCRIBE "OxC1". 


descr iptorjength 


DESCRIBE LENGTH OF DIGITAL COPY DESCRIPTOR 


d i g i ta I _r ecord i ng_cont r o Ldata 


INDICATE INFORMATON ON CONTROLLING COPY 
GENERATION. 


max i mum_b i t_rate_f I ag 


DESCRIBE '0' WHEN MAXIMUM TRANSMISSION RATE OF 
SERVICE IS NOT DESCRIBED. DESCRIBE '1 'WHEN MAXIMUM 
TRANSMISSION RATE OF SRVICE IS DESCRIBED. 


component_contro l_f l ag 


IF'O* THEN DIGITAL COPY CONTROL INFORMATION 
CONCERNS THE ENTIRE PR06RAM. NO FIELD EXISTS 
AFTER THE LENGTH OF COMPONENT CONTROL WHEN THIS 
DESCRIPTOR IS TRANSMITTED IN PUT, THE VALUE OF 
THE FIELD IS ALWAYS SET TO '0* . 


copy_control_type 


INDICATE INFORMATION ON THE TYPE OF CONTROL OVER 
COPY GENERATION. 


APS_contro Ldata 


INDICATE COPY CONTROL INFORMATION ON ANALOG OUTPUT. 
THIS 2-BIT FIELD REPRESENTS COPY CONTROL INFORMATION 
OF ANALOG OUTPUT WHEN COPY CONTROL TYPE IS '01' OR 
'11'. ' 


maximum_bit_rate 


DESCRIBE A MAXIMUM TRANSMISSION RATE. 



19 



EP 1 404 128 A1 



F I G. 9 



DATA STRUCTURE 


BIT 


IDENTIFIER* 1 | 


move_pause_descr iptor () { 
descr iptorjtag 
descr iptor_length 
reserved_future_use 
move_flag 
npuse fla£ 
if (move_f Iag==l) { 
movent i me 

} 

if (pause_f lag==1) ( 
duration 
expi re_t ime 
pause_t ime 

i . 

} 


8 
8 
6 
1 
1 

8 

24 
40 
8 


uimsbf 

uimsbf 

uimsbf 

bslbf 

bslbf 

uimsbf 

uimsbf 
uimsbf 
uimsbf 



*1 bslbf : bi t string, left bit first 

uimsbf :unsigned integer, most signifficant bit first 
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FIG. 10 



OPERATIONAL RULES FOR RESPECTIVE FIELDS 


descr iptor_tag 


DESCRIBE "0x89" . SET TO A UNIQUE VALUE IN EACH OF THE 
DESCRIPTORS. 


descriptor. length 


DESCRIBE LENGTH OF Move_Pause DESCRIPTOR. 


move_f I ag 


DESCRIBE T WHEN HOVE IS ALLOWED. 


pause_f lag 


DESCRIBE T WHEN PAUSE IS ALLOWED. 


move_t i me 


DESCRIBE A NUMBER OF TIMES THAT MOVE IS ALLOWED (0x00~Ox7F). 
WHEN IT IS LIMITLESS.IT IS DENOTED BY 'OxFF*. IT IS DESCRIBED 
ONLY WHEN MOVE IS ALLOWED. 


duration 


DESCRIBE ALLOWABLE DURATION OF STRAGE OF DATA IN STORAGE DEVICE. 
CONTENT DATA THAT HAS PASSED THE DURATION DESCRIBED IN THIS FIELD 
IS DELETED. HOUR-MINUTE-SECOND DENOTED BY BCD NOTATION.* 2. WHEN 
DURATION IS LIMITLESS. IT IS DESCRIBED AS ' UNDEFINED' (WITH ALL 
BITS BEING '1'). DESCRIBED ONLY WHEN PAUSE IS ALLOWED. 


expire_time 


DESCRIBE DEADLINE OF STRAGE OF DATA IN STORAGE DEVICE. DATA CAN BE 
STORED UP TO THE DATA AND HOUR DESCRIBED IN THIS FIELD. THE CONTENT IS 
DELETED WHEN IT IS DUE. HOUR-MINUTE-SECOND DENOTED BY MJEHBCD NOTATION. 
* 3. WHEN THERE IS NO DEADLINE. IT IS DESCRIBED AS 'UNDEFINED' 
(WITH ALL BITS BEING '1'). DESCRIBED ONLY WHEN PAUSE IS ALLOWED. 


pause_time 


DESCRIBE A NUMBER OF TIMES THAT PAUSED CONTENT CAN BE REPRODUCED 
(0x00 ~0x7F). WHEN IT IS LIMITLESS. IT IS DENOTED BY 'OxFF'. 
IT IS DESCRIBED ONLY WHEN PAUSE IS ALLOWED. 



* 2 HOUR-HINUTE-SECOND DENOTED BY BCD NOTATION: 

HOUR. MINUTE, AND SECOND IN 24-HOUR SYSTEM EXPRESSED IN TERMS OF 6 FIGURED BCD NOTATION. 
EXAMPLES HOURS, 45 MINUTES AND 16 SECONDS =0x23451 6. 



* 3 HOUR-MINUTE-SECOND DENOTED BY MJD+BCD NOTATION: 

TIME IS NOTED BY BINARY CODED HEXADECIMAL JMJD PLUS HOUR-MINUTE-SECOND DENOTED BY 
BCD NOTATION IN TOTAL OF 40 BITS. 

EXAMPLES HOURS 45 MINUTES 16 SECONDS OF APRIL, 1996=0xC3FE234516 

JMJD = 1 4956 + D + i nt [ ( Y - L) x 365. 25] + i nt [ (M + 1 + L x 1 2) x 30. 6001 ] 

WHERE D=DAY» Y=YEAR-1900, L=0(3^H^12) OR 1(1£M£2h M=M0NTH 

Y' = int[ (JMJD — 15078. 2)/365. 25] 

M ' = i nt { [JMJD - 1 4956. 1 - i nt (Y ' x 365. 25) ] /30. 6001 } 

D =JMJD-14956-int(Y' x365. 25) - i nt (M ' x30. 6001) 

WHEREK=1(14gM'g15) OR 0 (M' = OTHERWISE) 

Y=Y' +K 

M=M' -1 -K x 12 
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FIG. 11 

( REQUEST FOR A START Of HOVE) 




ST8 



mo v e_t i me : =mo v e_t i me — 1 



S T 2 
JO^L , 



ABORT MOVE PROCESSING 



ST 9 



STORE CONTENT STORED IN HDD IN AN EXTERNAL STORAGE 
DEVICE WITHOUT CHANGING COPY GENERATION INFORMATION. 



ST 1 0 



DELETE CONTENT FROM HDD 



ST 3 
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( ST0RA6E REQUEST FOR PAUSE ^) 
ST2 1 



1 2 A 



0 — * 




ABORT PAUSE 
PROCESSING 



DELETE ALL STREAMS STORED 
IN THE PAUSE 
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FIG. 1 2 B 



© 





r ST5T 




r> 


RETRIEVE, DECODE, AND OUTPUT THE STREAM 


STORED IN THE PAUSE 






ST52 






NO 


ST 5 3 






pause_t i me •' =pause. 


.time — 1 




ST 5 4 



ST56 



expi re_tiine 




DELETE ALL STREAMS STORED 
IN THE PAUSE 



V 
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